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Supplementary Figure 1. Cytokine-induced EndoCβH1 cell apoptosis and efficacy of Mcl-1 
knockdown and overexpression. (a) EndoCβH1 cells were treated with IL-1β (50 U/mL) +IFN-γ (1000 
U/mL) or TNF (1000 U/mL)+IFN-γ (1000 U/mL) for 16h or 24h. Cell viability was assessed by HO/PI 
staining. *p<0.05 vs untreated. (b-c) EndoCβH1 cells were transfected with siCTR or siMcl-1 (#1, #2). 
Mcl-1 mRNA expression was analysed by real time RT-PCR (b). *p<0.05 vs siCTR. A representative 
Western blot of MCL-1 and α-tubulin (loading control) of 3 independent experiments (c). (d) EndoCβH1 
cells were transfected with siCTR or siMcl-1 (#1, #2). Cell viability after cytokine treatment was 
analysed by HO/PI staining. *p<0.05 vs siCTR under untreated condition; #p<0.05, ##p<0.01 siMcl-1 vs 
siCTR under respective condition. (e-f) EndoCβH1 cells (e) and dispersed human islets (f) were 
transduced with a control adenovirus virus (AdCtr) or an adenovirus encoding rat MCL-1 (AdMCL-1) at 
a multiplicity of infection (MOI) 10. The mRNA expression of rat Mcl-1 was analysed by real time RT-
PCR. Data represent mean ± SEM of 3-6 independent experiments. *p<0,005 Ad MCL-1 vs Ad Ctr. 
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Supplementary Figure 2. β-cell specific MCL-1 depletion does not influence glucose metabolism in 
mice and semi-quantitative analysis of insulin and glucagon staining on sections from islets of 
MLDSTZ treated βMcl-1KO mice and WT littermates. (a-d) Intra-peritoneal glucose tolerance tests 
(ipGTT) were performed in male (a-b) and female (c-d) βMcl-1KO and WT mice at 12 and 24 weeks, 
as indicated. (e-f) Fed glycaemic levels (e) and body weight (f) of male βMcl-1KO mice and WT 
littermates. (g) Islets were isolated from βMcl-1KO or WT littermates and glucose stimulated insulin 
release in response to glucose alone or in combination with forskoline (20 mM) was assessed. *p<0.05 
vs 2.8 mM WT. #p<0.05 vs 16.7 mM WT. (h) Total pancreatic insulin content was evaluated in female 
βMcl-1KO and WT littermates at 24 weeks. Data represent mean ± SEM 4-7 different animals per 
group. (i-j) Representative images of immunofluorescence staining for insulin (green), glucagon (red) 
and DAPI in islets from WT (i) and βMcl-1KO (j) mice. Scale bars, 2 μm- 40X. (k) Percentages of 
insulin staining area in islets from βMCL-1KO mice and WT littermates after MLDSTZ treatment. 
Grade 1: islets containing 60-80% of insulin-positive cells (normal insulin staining). Grade 2: islets 
containing 30-59% of insulin-positive cells (insulin-depleted islets). Grade 3: islets containing 10-29% 
of insulin-positive cells (severely insulin-depleted islets). Grade 4: islets containing 0-9% of insulin-
positive cells (near total insulin-depleted islets). More than 60% of islets from WT mice showed grade 2 
and more than 20% showed grade 3. Conversely, in islets from βMcl-1KO mice around 60% were grade 
3 and almost 40% grade 4, indicating decreased insulin staining as compared to WT islets. (l) 
Percentages of glucagon staining area in islets from βMcl-1KO mice and WT littermates after MLDSTZ 
treatment. Grade 1: islets containing 0-5% of glucagon-positive cells (glucagon-depleted islets). Grade 
2: islets containing 6-15% of glucagon-positive cells (normal glucagon staining). Grade 3: islets 
containing 16-70% of glucagon-positive cells (increased glucagon levels). Grade 4: islets containing 
>71% of glucagon-positive cells (increased glucagon levels). Around 40% of the islets from WT mice 
showed grade 2, while 40% showed grade 3. In contrast, around 70% of the islets from the βMcl-1KO 
showed grade 4. These results are in line with, and probably reflect, the increased depletion of insulin 
positive cells in the islets from the KO mice. 
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Supplementary Figure 3. Mcl-1 mRNA expression is induced by inflammatory cytokines in 
EndoCβH1 cells and ectopically expressed MCL-1 protein has the same degradation kinetics as the 
endogenous MCL-1 protein in cells exposed to cytokines. (a) EndoCβH1 cells were treated with IL-
1β+IFN-γ for up to 24h, as indicated, and the expression of MCL-1 mRNA was analysed by real time 
RT-PCR. *p<0.05 vs untreated (0h). (b) INS-1E cells were transfected or not with an expression vector 
encoding for rat MCL-1 (pExpress-MCL-1) and exposed to IL-1β+IFN-γ for different time points, as 
indicated. Expression of endogenous MCL-1 (from non-transfected INS-1E cells) and ectopically 
expressed (obtained by transient transfection with pExpress-MCL-1) was analysed by Western blotting 
and data are represented as densitometric assessment (b) INS-1E cells were transfected with expression 
constructs encoding WT Flag-MCL-1 from rat (WT) or the indicated Flag-MCL-1 mutants and Flag-
MCL-1 expression was analysed under basal condition by Western blotting and data are represented as 
densitometric assessment. Data represent mean ± SEM of 3-5 independent experiments. 
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Supplementary Figure 4. Efficacy of the knockdown of Mule, βTrCP and USP9x.  (a-f) INS-1E cells 
were transfected with siCTR (control siRNA), siMule (#1, #2) (a-b), siβTrCP (#1, #2) (c-d) or siUSP9x 
(#1, #2) (e-f) and treated with IL-1β+IFN-γ for 16h, as indicated. Mule (a), βTrCP (b) and USP9x (c) 
mRNA expression levels were analysed by real time RT-PCR. A representative Western blot of MULE 
(b), βTrCP (d) and USP9x (f) and α-tubulin (loading control) expressions under untreated condition of 
at least 3 independent experiments is shown. *p<0.05, ***p<0.001 siCTR cytokines vs siCTR under 
untreated conditions, #p<0.05, ##p<0.01, ###p<0.001 siUSP9x, siMule or siβTrCP vs siCTR, under the 
respective conditions. Data represent mean ± SEM of 3-4 independent experiments. 
 



SUPPLEMENTARY DATA 

©2017 American Diabetes Association. Published online at http://diabetes.diabetesjournals.org/lookup/suppl/doi:10.2337/db16-1252/-/DC1 

 
 



SUPPLEMENTARY DATA 

©2017 American Diabetes Association. Published online at http://diabetes.diabetesjournals.org/lookup/suppl/doi:10.2337/db16-1252/-/DC1 

Supplementary Table 1. List of cytokines and concentrations used in the experiments 
 

Cytokine Cell type Concentration Company 
Recombinant human 
IL-1β 

INS-1E cells 
EndoCβH1/ mouse islets 

10 U/mL 
5-50 U/mL 

R&D Systems, 
Abingdon, UK 

Recombinant rat   
IFN-γ 

INS-1E cells 
 

36 ng/mL R&D Systems,  
Abingdon, UK 

Recombinant mouse 
IFN-γ 

Mouse islets 100-1000 U/mL PeproTech, 
RockyHill, USA 

Recombinant human 
IFN-γ 

EndoCβH1 and human islets 100-1000 U/mL PeproTech, 
RockyHill, USA 

Recombinant murine 
TNF 

INS-1E cells/ EndoCβH1/ 
mouse and human islets 

100-1000 U/mL Innogenetics, 
Ghent, Belgium 
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Supplementary Table 2. List of antibodies used in the Western blot or immunofluorescence analysis 
 

Antibody Company Reference 
MCL-1 Biovision (Abingdon, UK) 3035-100 
α-tubulin Sigma (Diegem, Belgium) T9026 
GAPDH Trevigen (Gaithersburg, USA) 2275PC100 
Insulin Sigma (Diegem, Belgium) I2018 
Glucagon Sigma (Diegem, Belgium) G2654 
β-catenin Santa Cruz (Heidelberg, Germany) Sc-133239 
FLAG Sigma (Diegem, Belgium) F3564 
Cl. caspase 3 Cell Signaling (Leiden, Netherlands) 9661 
BCL-2 Cell Signaling (Leiden, Netherlands) 2870 
BCL-XL Cell Signaling (Leiden, Netherlands) 2764 
MULE Cell Signaling (Leiden, Netherlands) 5695 
β-TrCP Cell Signaling (Leiden, Netherlands) 11984 
USP9x Cell Signaling (Leiden, Netherlands) 5571 
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Supplementary Table 3. List of the sequences of the used siRNAs and primers  
 

siRNAs Sequence sense (5’-3’) Sequence antisense (5’-3’) 
Human Mcl-1 #1  Sequence is not provided (Ambion, Alst, Belgium, Cat # 1299001, HSS181042) 
Human Mcl-1 #2 Sequence is not provided (Ambion, Alst, Belgium, Cat # 1299001, HSS181043) 
Rat FBW7 #1 CGUUAACAAGUGGAAUGGAACUCAA UUGAGUUCCAUUCCACUUGUUAACG 
Rat FBW7 #2 UCGUUACAGUUUGACGGCAUCCAUG CAUGGAUGCCGUCAAACUGUAACGA 
Rat USP9x #1 GAGAUGGAGCAAGAGUUCUUAUGAA UUCAUAAGAACUCUUGCUCCAUCUC 
Rat USP9x #2 GGAGAAUCCUCAGUUCUCAUCUACU AGUAGAUGAGAACUGAGGAUUCUCC 
Rat Mule #1 UAAAGUGGCUGGGAAAUACCUUGGC GCCAAGGUAUUUCCCAGCCACUUUA 
Rat Mule #2 CAAAGUUGAAGAAAUCAGUACGCUG CAGCGUACUGAUUUCUUCAACUUUG 
Rat βTrCP #1 CCAUGAGGAAUUGGUACGCUGUAUU AAUACAGCGUACCAAUUCCUCAUGG 
Rat βTrCP #2 GCAGCGGAAACUCUCAGCAAGCUAU AUAGCUUGCUGAGAGUUUCCGCUGC 
Real time PCR primers Sequence sense (5’-3’) Sequence antisense (5’-3’) 
Rat USP9x GAAGGGGTGCCTACCTCAA GCCTTCTACACCTGGCTGAC 
Rat βTrCP TCAGGCTGTGGGACATAGAG GGTCCAGAGCAGCCATAAGA 
Rat FBW7 GCTGGAGTGGACCAGAGAAG GGGGAGCAAGGAGATGAAGT 
Rat Mcl-1 CCTCCAGCCACCAACTACAT CCACTTTCTTTCTGCCGTGTTA 
Human Mcl-1 CCATCATGTCGCCCGAAGAGG TACCAGATTCCCCGACCAACTCCA 
Rat GAPDH GCCTGGAGAAACCTGCCAAGTATGA AACCTGGTCCTCAGTGTAGCCC 
Human GAPDH CAGCCTCAAGATCATCAGCA TGTGGTCATGAGTCCTTCCA 
Mouse Bcl-2 TCGCTACCGTCGTGACTTCG TTCCTCCACCACCGTGGCAA 
Mouse Bcl-xL TGGCAGCAGTGAAGCAAGCG AGTGCCCCGCCAAAGGAGAA 

Site-directed 
mutagenesis primers 

Sequence sense (5’-3’) Sequence antisense (5’-3’) 

S139 AGCTGACGGCGCGCTGCCCTCCA CCGGAGCTCTTAGCCGCCTCG 
S142 CTCGCTGCCCGCCACGCCGCCGC CCGTCAGCTCCGGAGCTCTTAGCCGC 
T143 GCTGCCCTCCGCGCCGCCGCCGC GAGCCGTCAGCTCCGGAGCTCTTAGCC

GC 
 


